Cytogenetical characterization of Chinese hamster ovary X-ray-sensitive mutant cells xrs 5 and xrs 6. III. Induction of cell killing, chromosomal aberrations and sister-chromatid exchanges by bleomycin, mono- and bi-functional alkylating agents.
Two X-ray-sensitive mutants of CHO-K1 cells, xrs 5 and xrs 6, were characterised with regard to their responses to genotoxic chemicals, namely bleomycin, MMS, EMS, MMC and DEB for induction of cell killing, chromosomal aberrations and SCEs at different stages of the cell cycle. In addition, induction of mutations at the HPRT and Na+/K+ ATPase (Oua) loci was evaluated after treatment with X-rays and MMS. Xrs 5 and xrs 6 cells were more sensitive than wild-type CHO-K1 to the cell killing effect of bleomycin (3 and 13 times respectively) and for induction of chromosomal aberrations (3 and 4.5 times). In these mutants a higher sensitivity for induction of chromosomal aberrations to MMS, EMS, MMC and DEB was observed (1.5-3.5 times). The mutants also showed increased sensitivity for cell killing effects of mono- and bi-functional alkylating agents (1.7-2.5 times). The high cell killing effect of X-rays in these mutants was accompanied by a slight increase in the frequency of HPRT mutation. The xrs mutants were also more sensitive to MMS for the increased frequency of TGr and Ouar mutants when compared to wild-type CHO-K1 cells. Though bleomycin is known to be a poor inducer of SCEs, an increase in the frequency of SCEs in xrs 6 cells (doubling at 1.2 micrograms/ml) was found in comparison to no significant increase in xrs 5 or CHO-K1 cells. The induced frequency of SCEs in all cell types increased in a similar way after the treatment with mono- or bi-functional alkylating agents. MMS treatment of G2-phase cells yielded a higher frequency of chromatid breaks in the mutants in a dose-dependent manner compared to no effect in wild-type CHO-K1 cells. Treatment of synchronised mutant cells at G1 stage with bleomycin resulted in both chromosome- and chromatid-type aberrations (similar to the response to X-ray treatment) in contrast to the induction of only chromosome-type aberrations in wild-type CHO-K1 cells. The frequency of chromosomal aberrations chromosome and chromatid types) also increased with MMC treatment in G1 cells of xrs mutants. DEB treatment of G1 cells induced mainly chromatid-type aberrations in all cell types. The possible reasons for the increased sensitivity of xrs mutants to the chemical mutagens studied are discussed and the results are compared to cells derived from radiosensitive ataxia telangiectasia patients.